Characterization of epidermal growth factor-induced dysplasia in the adult rat subventricular zone.
Epidermal growth factor (EGF) is a mitogen widely used when culturing adult neural stem cells in vitro. Although proliferative effects can also be observed in vivo, intracerebroventricular infusion of EGF has been found to counteract neuronal determination and promote glial differentiation instead. However, EGF receptor activation has different effects on the subventricular zone (SVZ) in mice and rats, possibly because of species differences in SVZ cell composition. Specifically in the rat, EGF stimulation of the SVZ induces the formation of hyperplastic polyps. The present study aims at molecular and morphological characterization of these subventricular polyps. Using immunohistochemistry, electron microscopy, and gene expression analysis, we demonstrate in hyperplastic EGF-induced polyps an upregulation in protein expression of Sox2, Olig2, GFAP, nestin, and vimentin. We found polyp-specific dysplastic changes in the form of coexpression of Sox2 and Olig2. This highly proliferative, Sox2/Olig2 coexpressing dysplastic cell type is >10-fold enriched in the hyperplastic polyps compared with control SVZ and most likely causes the polyp formation. Unique ultrastructural features of the polyps include a lack of ependymal cell lining as well as a large number of cells with large, light, ovoid nuclei and a cytoplasm with abundant ribosomes, whereas other polyp cells contain invaginated nuclei but fewer ribosomes. EGF also induced changes in the expression of Id genes Id1, Id2, and Id4 in the SVZ. Taken together, we here demonstrate dysplastic, structural, and phenotypical changes in the rat SVZ following EGF stimulation, which are specific to hyperplastic polyps.